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(54) MULTIOPERATING SYSTEM CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To localize the influence of abnormality and to 
improve the reliability when more than one OS is run by mounting intei^OS 

. control. software.-which.switches, an.OS in.operation.so^that .OSs..operate 

alternately on the same CPU. 

SOLUTION: The software of a controller 1 consists of inter-OS control 
software 23, a control and monitor program 24 and a development 
environment program 25 which run on an operating system OS-A21 and a 
control program 26 which' runs on an operating system OS-B22 in addition 
to the A(OS-A)21 and B(OS-B)22 which perform hardware resource 
management and the execution management of programs running above. 
Exclusively managed hardware is assigned to those OS-A21 and OS-B22 
and the execution right of the OSs is switched altemately; and the OSs 
operate independently after the switching. The inter-OS control software 
23 switches the operations of both the OSs and provides a communication 
function between both OSs. 
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^^fc&osd^'^ff u. osr^$>jffliy7 ^^7x7 2 3*^ 
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7h'?x72 3«. <.i-rnOOSO|lffB#lCt). Iftt^ 
- K^^^UffT^S^OSro— get t 
!t#lC?Rffl0S-r*-50S-A©i!;f^4'«. O 



(4) 



000-76087 



[0 0 15] &.±m^rzJ;:oiz. OS-AchOS-BJC 
#>!r3Sd5S=S-r^A- K'>iTj!»i«STe.tl, OS 

jiLTlljf^T-S. OSr^raffly^ h'i'xT2 3«, MO 

scD«jf^©«SA&fTi/^ *fci^osr^oji«aitgsii 

[0 0 16] ^jc, osm<DmiL^^mm-r?>:^mz'D 

i^^TWtmr^. muz. ^ostim^mzmmv'sm-t 

^^\zt^:^m^m^^. ^A-H-^rxTty^ h-Jx 
tOtt, #A-H'^x7«lC«fe*f)nfeI/ 

OT KUX(c*f-r^AtH:f3^!aSt, ^A-K-^xTStc 

e> tifcm*-##«»j)i^icM-r s y 7 h X 7 0 
*&^5aa*^e^j:«, set>T, -:^<Dos-^m,^mzmm 

LlfSf-SA- H'5'xTlCfiJSTe)nfc I /07 H 
'vOAai:^&o:|^A- h''^xTfcfiJ^Te.nfc«iJ)i^# 
^lC*f-r -SIE^^. ft!l^©OS(|iJ-e*ff L-/j:V><fc'5lC« 
tEf-SCiT. A-h'l7x7*«»CI|-r2)OS|BI©ffiir 

[00 17] z.(Dtz.tb\z. K-i/xTttir, 

;pfrfSlt-r-5. o s PH^SiJffliy 7h'i7xT23tt. os- 
An^fn-i X H ^-f LTS4^filSs 1 (Di^mm\zmm 

itWm^mrxT^. ^©SI»!<b5!l31®>fTOS-BfflA 
-^•■^7x70 I /OT h-l'XSt/mi^S^Sr^^L. 

5fecDiijjXii*-7^-:/jKc^®-r-i.. cncj;o, OS -A 
©A— ^;1'*3J;D:o S - AcDft!i®xA'f X K7-f Ad^e. 

tt. I /07 K ^xst^«lJ)i*s^*<^efflf t^is 

^ni>z.ii\zti.K>. os-A*^e,;ine>A— K'^^xT'v 
<7)igis«fT^3nfj:</^c^. — os-B-r«, os- 

AffliJTffiffl-r-SA- h-'?xTC5 I /OT H U-X .hSiJiii!*. 
OSW*imy7 ^^7x7 2 3*^?,ia^ll»L 

cn?>A- F'i7x7'^wi!aa<^r^±-r-5o tAiojaatc 

A- H-^^xTSiJfflKcH-r-SOSrHlWffiSLtt^&afiS 
[0 0 18] ;S:*3A- \i^:x.T\Zl^-r^XmtS^mnW- 
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('^i7^)trj;i3. fiJ)i^»-Aty7 h'?x7fiJi?i^;^CCr)*'>. 
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siBSu, m-vos-AizW}i¥^mm^^mzos-A 

[0 0 3 0] ^±(Omm\t. OS-B*^:^(Cfil5fe^f-a: 
e.OS-A'v.<DKifP^#;^*ifTbn«®«, OS-B*t 

T-r K;WMt3S:oT, os-BA^ibosmmm'jy h 
•^xT2 3 \'}v^m^m^-r^\i^mLi)m 
t>ntzm(n^tu-DXi^^o, ^ciT. os-BfflijT« 

:$"f vWii^-^OS-A, OS-B'NCD5"f AT-> 

zfmm&.tMz^m^^i±x. osmmm'jyh'yx.7 2 
3®m*-«istfTosows;i*ff 5, osrawiwv 

7S'i7xT2 3T«. osmm^^m^&fTomj^x. ^ 

s6S-OS®*fT^P«1<£ff-»bT*3<. ^LT, OS-B 

VifcOS-BOllfT^iaSili'^, OS-AfC^g;^*'^ 

^^rBl*^MjlLfc*^*lJ|9fL (SI 6) . OS-A^©^ 

m^mm7t)mmvx\^^tcfj.ibUos-A<Dmi^mm\zm 
mxtz.^ (s 1 7) , os-A©«f»fjiS(cv'^>y-r 
<s. xo s-A'^<DmmxnfAtim^\^x^^unmi. 

^(DSSO S - B®SiIii«-^*^©4'»f,^(C«!»-r-5o 

3 c5^-riaisc*5tiT, o s -Btfir-i Hjwiid^^*^ 

SrW^b (SO 6) . OS -B^^T-f 

^C«St'. OS-B tcSjf^^M-T'^^^ra^^Sii bfc 

*^*ij»f-r-5 (SO?) , os-B^<nm^'9}mA.nf^ff' 

ilSj@bTVm«, OS-BWftf^iRi^JC^#^T (SO 

8) . OS-B(D'¥m^\Z'y\yf-r^o L*^L., OS 

xnf^timm\^x^^u.nn\ts -?-o^*os-A®»jji 
^%^m<r)^^.mzm.mt^. 

[0 0 3 1] 05 tC, OSF9lSiJffliy:7 h'J'xT 2 3 tC*3 
tt^. #0 S'\<©^#;15!!.aOTi¥iiffl2:5^-r, OS««# 

»f$tlfc«^, XttOS-BdiT-f H;H^J8<!:fj:ofc« 

*-5)(,itt^^-rs'r'^>h%*ji»Tos-B<siio 



2 3?&p#mbfcB#.^ (JiiT> ;in$ r^Jif-^j iiif^o 

(Dn>5"=*^X h^«#-r-5 (S3 1) , EP-^. 
*3tt-£)CPUl 1 ©UvX^'l*l§*^#LfcX^'-;/i' 7 

b , OS-B mm'^'p (COS- Afiijsijix^^t^^ u 
;jctij;3ic-7Xi7-rs. xttaecos-Afflij»jiz.^{c*f 
-r^^y^i^^mmf^wv^^no (S3 2) , 

[0 0 3 2] i;^^^-?^-^^— :^;K^5tsS^^:Ufi!:B* 

^•rU'-:^X^i£-^HUT;<^:U3^PBT^^#A-5(S 3 

3). c:®Sf^i4iJic^'^>t)10T$)S. ;*:(cosFb^o 

^a^-r-s. OS -B*^?>os-Afc^#x.s^jc«. ® 
4 tc^-r^aa© s 1 5-e^^*^*iB^$nTi/i-5«ijji«-(c 

*-5!ia*ff*5-a--5(S 3 5). ffiSLTtiSfiJii 

^2:^Ti2iaLfc^C^«(S 3 6), +®f^{c: S 3 1 "C^ 
#$nfc3 >5=-4^Xh*|iI«L. (S3 8) . ^#;lSO 

s©t>»f.^ic«iBf ^. fcfc'b, os-B*<T-f h;h* 

tgTOS-A<7)^#^S**ff5IRtC, Ui^Xi'l^^* 

^Sp-r-5«^i:b> OS-BCDf!lii:*./N>h*^t'>'-\'>, 
^•r-5«^«, :3>'7^^^xhtt|Hlttb;S:ti (S3 7) . 
[0 0 3 3] ;a:*3SRlii«L=i>hD— 5 1 9tt, SlJji*# 

^Sl3SiJiii9-CDVX^*t-C€2)*t. OS-AA^mffi-CHj 
f^-r-5«^. OS-A©»iJii»^a*{C«J;D@5feffiC0 

OS-Bffl©ti|)5.«-*t^*tl-5«^, 

^fztbiZ, OS-A*-^;KDfiJj2.*-3>hP-75D.a 
OS-Bffl<7?fiJii*.S#tC^tbTtt, ^f^Srfr 

t)7jCliJ:'5tCi*IEf -5iSJ.^*^5>S, — OS-A©^ 

Stt. ^«saa^fTPfcttTa&t), Wffi^k^t^^l-. OS 

-A<D»)f^^ttiS'-fVl 4*«lf^b;^j:l/n «eoT> ^-f 

T 1 4 e. <D#jji^m-^«— so S F^$iJ^ y 7 h -i/.x T 
2 3TStt. 123 tC3^b;tS 0 3Jy,l^cDj!!iattJ;0, O 

[0 0 3 41 *;t> OSW#J»y7 ^■:7xT2 3tt. 2 

OCDOSKW®{t«tl«)fc*tC> Vi-rtX*^©OSA^6,BJ 

^e<]i'i*tti$n-5J©-&*^*-5. 2-:3®osrBiafi«fca?) 
m 6 c^T. 

[0 0 3 5] OSF^fflffliyy h'>xT2 3CD«=a-r-5^ 

=^o±iz. os-A'f^>hmaT— :^;i^7 idt?^i£T 

■5. ifflaBltg^C'f '^>htc:« i 1. i 2, - i NW-f 

-5. «3»i«^T-i''<>hi&aT— ::^;utt^T*s<, OS 

-AfliJcDya^y^A (yoy^A-A) 75W^>h#^ 



(7) 
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(i 2) ^m^vx. ■i^>h<o9t^^mmLxwmw 

3i<^osrB^Sij«iy7 h'i7xT2 stcttsT (s 4 i) 

OSFBl^JffllV7 h'i7x72 3«T— :/;l/7 1 W^'^-f 
>KOX>hUi2{C, Z.<DZfaif^A (CfU^^yh.- 
A) A«#«|tfT»S::i:SrlBSTS. #«IS**tBL;t 
:/.o 7 A « o s - A ® y 5 A + »f «*g J; 0 ^fr 

-D) A^e.'T'Oh*^ (iN) SrJg^LT-1''^> 

(5 4 2) *«a6-5t, OSW«!lta|iy.7 h':7xT2 
3«^-:/;P7 l®K^X>hU i N^AT. OS -A 
ffl'JT-#«UTt,^S7'Di^^A©#«^«^-r'5. 
TVi-5:/ny^A;>^W-Sii^(C«, OS -AlC-eWT'D 
if^h. C^Ui/^A-B) ©#«!t«I^S*Sff5 (3 4 

3) . nmvx^^rzos-Am(D-/aify 

ii^tm^, Sfe. -f^^hW^^ffl^ti, OS-A-CK) 
f^-rS:7^Pi^5A C^DiJ'^A-C) d^e)-^*)!^^^^ 

tl(S44)-c$)^. C(7?j;5f::-r-5::i:-e, i^— os± 

immzmm-r^z.iii)i-^mi:tj.^, mumiz, os- 
Bffl©'f'^>hiaax-:/;i'7 2*<ffl3S$nT*5i9. m 
mwimtMWffuzo s - B<M<D>'p^'7AT'f 

[0 0 3 6] mm-(^>hmi^xmm-t^:ftiif'^A<D 
'pmtnmmm\t, os-Amx\t. TfrnxH^-fA 

tLTftf^LT^i-SOSralSdWy 7 h9xT2 3di, 5^ 
■r-5«tlSrffit»SeiaT^-5. OS-BfllJTtt, OS MSI 

fT-5os-Bw;p-g^>*ii?wrc:iT^iKf MSB 

-f > hS^Wift^^T^^^-r-SJPfiliT'D A i:fB 

ieLfc*^ v;p^xu'!y KS:K*ffi«frsos-e«, m 

> h jaa^— « 7" □ 7 A ^ t&^-r -5 1 

©, OSl^«jt{*^^-€-®7p'f >^**&iWbT'£)J;On S 

osmmwjyh^x.T2 3©^s-r-5;A^,u± 

[0 0 3 7] ^<b\Z. OSTbI^J^V^ h'^x7 2 3tt. 
O S - Afe-StHSO S - B©Vi-rtl*^©0 S ^rSjf^S-a- 

[0 0 3 8] ^IfC, OS-ASrKfP^-B-fcSS. OS 

-B^^it, weni-r^ffiatcoi^TUiB^-r^, os- 



STtt, ei«OS-BC»if^^#^*fTt)??cl/iJ:'5tCT 

OS -A©i5*-a^t!jf^-r-5, Sfc. OS-Btt 

osffl^j^yy h'^xT2 3-t)^i^m^(Dmmt)i-'f-y 

i)mm^rL^z.i^\z^K>mwi-t^(nx. 

mii±<nmzx^^. 

[0 0 3 9] W,2\Z. OS-B$:»f^$-ti-;fc^^. OS 

-A^^±, nf&Wi-t^mm\z'D^^xm.mt^, os- 

AOv'^^/ h^^':7>B#«, OS-AiO-T^n^y^A-Cv 

^rv v^oxDMn^^mvxosTSiunvy X.7 

2 3lraa-r-5. 3tOS -A(D0iJ^1.^^^«, OSFbISH 
lEpyy h"i7xT2 3©tiJji^A> cm 
(CJ;0, OS-A©>'-\"y h^'::7>BtSfc«0iJ^1-5!^B# 

^mmx^'f7tyti\,^^o\z-r^<ox. os-B<D^Am 

i^ftf^-r-SditCT^C^, iC:^*^, {?lhLfcOS-A<£ 

S - B fettffl LTti-S^tiiA- K '^;x7©t5D«^t:'bfTO 

TL^tV OS-B<75^iggSljf^^j*tf-5«'&dt*3CS, 

^;iT. os-A«©^?±^ssi()«0 7(c^Lfc^js-e 

frp. «MSA^. OS-A«#^aA-HC7xT©ai»! 
<b (S5 1) SfT^. -5-0^. xAW;^K7-f>'ttbT 
l)if^UTV^-50SFBl$!lffliy7 h'i'x7 2 3«, OS-tA 

*t'gffl-rsA- h'':7x7<D*!jmMs«3''r 5 >if^^ 

^i^ti^ifl, ;:^:-C3>'r^xh®«?^ (8 5 2) *ff 
5. ^CDn>7^4=-;^ h©«?¥Ttt, U'>'X^©F«?S<D 

fts. os-A*ti=s-rsife^t'j®«(Of^$*. osm 
mmvy Y-ox.7 2 3<Dwmt^^'i:ummzub:-r 

S. OS-Adi^S-rSA-HC/xTOSJiJ^k 
(S5 3) OS-AfliJO#5^A-fX H^-f AlCio 

xnt>n^o z.(Di^mitW:m^. o s - A\tm'^mm<r> 
i)imnzu^ti. os-Awiissffl*. i^^^yhyoy 

Sfcttm^^fc J;oTO S - A:*<i!)f^f?±bfc«-&> 

osrsisijffliyy h'^xT2 3«mrai«aoos-Awi5(. 
of?±Srft5 (S5 4) o -^-w^, osreisiJifliyy h':^ 

xT2 336ii«iT. a&-5l/i«OS -B{|iJ©r^py5A*\ 
OS-A(BiJ«)fiS?¥LT*</ifc3>'7^^X h 

®«iB*ff3 (S5 5) o -TT^ci^-^os-A^twa-rs 

/N- K-^/xTW^JM^k^Siaro^ (S5 2) 

XUv'X3'l*J^*«IBL, c:«5^j*C-COS-A'v.©i!jf^ 
«)#;^^&SM-rs. ;incJ:0OS-Att*fflA-H'!7 
x7<DsS^*^**^TbfcIt«*^?>ilfT*IIHb, OS-A 
75iS=S-r*A- K':7xTCD«!]W<b(Oi5»-$ffofem, StX 
ffi«affltcM-5C:ttCfj:.Sfc«6, OS-Bt)fieffl^LTVi 
^ *® A- H >:> X 7 ^ ^Sff p 31 i ti. 

[0 0 4 0] :^mmmxit, iafflosTss-sos-Atc 

fflOScDOS-AlCTpfLT. OS -B*5<fcr/OSFBl$Jffll 
y7 h'^x72 3«j61(nSr#SlC$gl:L.Tti^. 
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[0 0 4 1] 

mm<r)mm u±o:>^o\z, :i^mmiz^nit. umm 
bf^<7)*-(dc p u±T-tts^<Do s ^mi^-^'it^mz. 

o s m^X'(DU^m^ni&wj\z^ o mmms±i*^(omii^ 

^w±-&'f\zjE'BmmzmB^^^ ^.tfi^oimtfj. d . 

[04] os-BKjfptf'cofiJiA^^.^aa^MSiftBJL'fc^ 



[05] os«#^«ia©^)iH*iJii«Lfc7P-5^r- 

[06] 'f'><>h^^®^^teSrlKW-r-50-e3&-5. 

[0 7] os-AcD*.*se«i-rsfcje)(D«!,a#)H*ia 

mn<nmm] 

1 l-'t'^mwmm:2.-^yh (CPU) , 

gB> 13-^*U. 1 1 9 -fijji^n > 

hP-^. 2 1 •••:r'^U'— ^f' >^5'>'X5^AA (OS - 

A) . 2 2—7i-^U—^^ >ifi>X7-AB (OS- 

B) , 2 3-OSra«!l9PV:7h«i7x7. 2 4-$«fflIK« 



[01] 



[02] 



n 2 



24 



25 

2^ 



<OS-A) 
71 



23 



20 



(OS-B) 



72 



22 





A 


V -\21 .J 






A 












(CPU) 







11 



: 1B 



1 



14 



ha— 9 

^ 

19 



12; 



I ^3 



131 132 



SIS 



fx. 



OS-8 




r 
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[04] 



SI 3 
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S02, 



SQ3v I 



OS-A 



08-B 




S06 



OS-A /-os-A4r\ 



No 



S07 



SOS 



No 



c 



S11, 



S12 











V 





7- y^OS-B®"X 



OS-A 



05-B 




OS-B /'OS-BrftX 



u/OS-AXjttH^^V 



Yes 



SI 6 



SI 7 



OS-Bfl> N /^OS-B©^ /^OS-A©>v /" 0 S - U « \ OS-A« ^ 



[06] 



[0 7] 



Bl 6 




OS«»iJ{» 

v7 h^xr 




71 



OS-B-f^VF 



72 



OS-B 



S42 



S51 



S53, 



os-Aaffism 
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OS-A»ffffjh 
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3l?«t«0iir^:*:*-3&^BTSTe2Sl^ «= 

(72)^§^# §iR 

2iSttEmH3tTtT;^*-A^iBrHTS2#l^ «c 

(72)fgig# mm a 

^«»Bl£rtT;*Ci^*>HIST@2Sl^ «c 



3?«mH3im;*:**^i<>rETB2»l# «5 

#^iiim;ii«5m«5*ixii*#io99#^ m 
(72)fgiq« ran ase 
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